Arab Americans represent a growing US ethnic minority group numbering more than 2 million people that is diverse with respect to national origin and religious affiliation (18, 19) . Systematic empirical research on the prevalence and relative burden of disease within this community has been scant and methodologically challenging giving the lack of capture of Arab ethnicity within most national databases (20) . The same issue plagues organ transplantation databases where identification of this ethnic group is difficult, and thus, little is known regarding baseline rates of organ donation or transplant within this community (21, 22) . The extant medical literature does offer some data with respect to disease states that have bearing upon end-organ failure and organ transplant. The prevalence of hypertension among Arab Americans is between 13% and 20% comparable to that of non-Hispanic whites, yet the prevalence of other risk factors for cardiovascular disease is higher than that of the general US population (20, (23) (24) (25) (26) . Further ageadjusted disease incidences for liver and kidney cancers are higher in Arab Americans when compared to non-Arab whites (27) . These data suggest that Arab Americans may represent a community where the need for organs is significant; however, systematic research is necessary to support such claims.
With respect to organ donation, research within the Arab world has identified religious beliefs, mistrust of the health care system, poor health care infrastructure, and the lack of awareness of need as barriers to organ donation (28) (29) (30) (31) (32) (33) . However, it is unclear whether these attitudes are shared by those who have emigrated to the United States or are present in succeeding US-born generations. Additionally, the influence of acculturation and demographics upon decisions to donate organs has not been systematically investigated.
Approximately 490 000 Arabs reside in Michigan where they comprise the stateÕs third largest ethnic population (18, 34) . We investigated this populationsÕ attitudes toward organ donation through use of the 2003 Detroit Arab American Study (DAAS) (35) . We explored the association between socioeconomic status, religion, health status, and acculturation with attitudes toward organ donation after death.
Drawing from the literature about Arabs outside of the United States, we proceeded with several hypotheses. Studies of Muslim Arabs reveal that those willing to donate organs themselves, or to consent to donating family memberÕs organs, are religiously motivated (32, (36) (37) (38) . However, research within non-Arab Muslim communities in the United Kingdom and Turkey has found cultural and religious beliefs to be barriers for organ donation (33, 39, 40) . Given the ambiguous nature of organ donation within Islamic bioethics and law, we hypothesized that Muslim Arabs would hold more negative attitudes toward organ donation than Christian Arabs (41) (42) (43) .
Similarly, we posited that people with more education have greater access to organ procurement messaging and thus have less fear of the organ donation process (13, 44) . Hence, respondents with greater educational attainment would find organ donation to be more justified. Similarly, we felt that Arab males and those with higher income would hold more positive attitudes toward organ donation echoing findings from a large population-based survey of Americans and Europeans (45) .
Lastly, we hypothesized that more acculturated Arab Americans would feel organ donation to be justifiable more so than less acculturated members of the community. As acculturation within a society may be proxy for ''feeling at home'' in oneÕs new residence, a communitarian ethic may arise where one would be more inclined to justify organ donation. Additionally, language proficiency subdomains of acculturation indices correlate with educational level, and given the argument earlier regarding educational level, those more acculturated by these measures may hold more positive attitudes. Furthermore, acculturation may be a marker for less distrust and/ or less perceived discrimination within society, thereby allaying fears toward organ donation processes in specific and the health care system in general.
Improved understanding of factors influencing attitudes toward organ donation in this group may contribute to the creation of culturally sensitive targeted interventions to increase donor registration, living donation, and transplant evaluation of potential candidates from these, and other, minority communities.
Materials and methods

Participants and data collection
The DAAS is a representative population-based survey conducted from July to December 2003 of all adults of Arab descent living in the Greater Detroit area, which is home to one of the largest and most highly concentrated Arab American communities in the United States (18, 19, 34, 35) . Nearly 80% of the Arabs living in the state reside Attitudes about organ donation in US Arabs in the three counties sampled by DAAS (18). It was a companion study to the Detroit Area Study, which has been conducted by the University of Michigan annually since 1951 (46) . Designed through a community-academic collaboration with several Arab community organizations, the survey comprised face-to-face interviews. A dual-frame probability sample design was utilized, with an area probability frame used to select area segments from the year 2000 census tracts in which 10% or more of persons self-classified as of Arab or Chaldean ancestry, and a list frame for selecting housing units from mailing and membership lists of 13 Arab-and Chaldean-American organizations. The area probability sample component was based on a three-stage sample design, a primary-stage sample of area segment units, followed by a second-stage sample of housing units within area segments and then random selection of one eligible adult from each household. Within the list frame, a systematic random sample of individual addresses was utilized with random selection of one eligible adult respondent in each household. A total of 1389 eligible households were identified, from which 1016 adults completed the study interview (73% participation rate). The DAAS was approved by the University of Michigan Institutional Review Board (47, 48) .
Measures
Independent variables. Our independent variables involved three domains: health status, acculturation, and demographics. Health status was assessed by two measures: the Short Form-1 (SF-1), a single-item measure of health status that has been shown to be an independent predictor of future mortality even after adjusting for baseline physical health status and life style, and the Kessler Psychological Distress Scale (K10) (49, 50) . The K10 is a validated population screening tool for anxiety and depressive disorders comparable to the General Health Questionnaire (GHQ) and Medical Outcomes Study Short-Form 12-Item Health Survey (SF-12) (51-53). Higher scores on the K10 denote higher likelihood for having a mood or anxiety disorder, and respondents are screened into low-, medium-, and high-risk pools (54) . The CronbachÕs a in our sample was 0.89. We computed a Kessler score for each respondent, and Markov chain imputation was used if at least seven of the 10 questions were answered (55) . Of the 1016 respondents, 1005 had responded to at least seven of 10 items. Acculturation measures were constructed from exploratory factor analyses using all questions conceptually related to acculturation within DAAS (48, 56) . The factor analysis suggested two factors in the acculturation domain: English proficiency and a second composite measure of length of residence in the United States and citizenship status. English proficiency was obtained from a weighted score based on three items assessing comfort with speaking, reading, and writing in English, and the weighted score ranged from )2.5 to 0.8. The second acculturation measure comprised an index measure being the sum of two indicator variables: (i) length of residence in United States is greater than 10 yr and (ii) US citizenship status. The demographics category included sex, age (18-29, 30-44, 45-59, 60+), religious affiliation, educational level (less than high school, college level, and advanced degree), household income (less than $30 000, between $30 000-75 000, and over $75 000), and health insurance status.
Outcome measure. Our primary outcome was attitude toward organ donation. This variable was measured using the following survey question: ''Do you think organ donation after death can always be justified, never be justified or somewhere in-between?'' The responses were initially on a 1-10 scale, which was collapsed into three categories as most respondents had answered at either end of the scale. Of the 1016 respondents, 1011 answered the question about attitude toward organ donation with 20% feeling organ donation after death was never justifiable, 35% always, and 46% responded somewhere in-between.
Data analysis
Descriptive statistics including means and proportions were calculated without survey weights. For all other analyses, survey weights incorporating sample selection, non-response, and post-stratification factors were applied to each respondent, and analysis was conducted using a single-unit scaled strategy for variance estimates. Analyses were conducted using STATA version 11 (STATA Corp., College Station, TX, USA). Ordered logistic regression models were employed to test the association between justification of organ donation after death and all independent variables. Bivariate analyses were conducted for all independent variables to assess their effect on whether respondents felt organ donation was justified, and unadjusted odds ratios (OD) were calculated. This was followed by three separate multivariate ordered logistic regression analyses. The first model analyzed the association between all demographic factors and justification of organ donation. The next model tested the associations between the two acculturation measures and organ donation attitude using a multivariate ordered logistic regression equations adjusting for demographics. Similarly, the final model tested the association between the two health status markers and attitude toward organ donation adjusting for demographics.
Results
Respondent characteristics
The mean age of the 1016 respondents was 43.6 yr (SD = 16.5, range = 18-88). Fifty-four percent of the respondents were women, and 58% were Christians. Most respondents had health insurance coverage (83%), and there was a wide variance in educational level and household income (Table 1) .
Association between demographics and positive attitudes toward organ donation after death Demographic factors were significant predictors of attitudes toward organ donation. In bivariate analyses, being male (OR 0.79, 95% confidence interval significantly associated with beliefs around organ donation in multivariate models (Table 1) .
Health status
Three percent of the respondents reported poor health, and 28% reported excellent health, with 13%, 26%, and 30%, respectively, reporting fair, good, and very good health. While 18%, 73%, and 8% of respondents screened for low, medium, and high risk of anxiety or mood disorder according to the K10. Both of these health status markers were not associated with attitudes toward organ donation in either bivariate or multivariate models (Table 2) .
Acculturation
Acculturation was significantly associated with attitudes toward organ donation in adjusted models. Being a US citizen and/or having resided in the United States for greater than 10 yr significantly increased the odds of believing organ donation after death to be justifiable (OR 1.61, CI 0.89-2.90), while having both characteristics further strengthened this association (OR 1.69, CI 1.04-2.74). Increasing English proficiency, the second measure of acculturation, was also positively associated with believing organ donation after death to be justifiable in both unadjusted and adjusted models (OR 1.45, CI 1.26-1.67 and OR 1.29, CI 1.08-1.54, respectively) ( Table 3) .
Discussion
This study represents a first look into Arab American attitudes toward organ donation. Using a population-based representative sample, our study characterizes some of the modifiable and non-modifiable factors that influence attitudes toward organ donation in the Arab American population. Christian Arab Americans were more likely than Muslim Arab Americans, and women more than men, to believe organ donation after death was justifiable. Higher educational attainment and income were also associated with greater odds of believing organ donation to be justified. Furthermore, higher acculturation into US society, in both English proficiency and demographic subdomains, was associated with a greater odds of believing organ donation to be justified. However, after adjusting for sociodemographic factors, health insurance status, self-reported health status, and level of psychological distress were not associated with beliefs about organ donation. These findings largely concur with our hypotheses, are supported by the literature on factors associated with organ donation in minority communities, and have several implications for educational initiatives to increase organ donation in this community. Religious affiliation has previously been identified as a factor that plays a role in the decision to register as an organ donor (5, 6, 13, 14, 17, (57) (58) (59) (60) . In our sample, Muslim Arab Americans were less likely than Christian Arab Americans to find organ donation after death to be justified. This finding is supported by several studies that have shown the reluctance of Muslim Arabs to be organ donors. In Saudi Arabia and Qatar, countries with >90% Muslim populations, only a minority carry organ donation cards or are willing to donate their organs, and in Saudi and Israeli Arab samples, those who refused consenting to organ donation Multivariate ordered logistic regression models controlling for gender, religion, age, income, educational attainment, and health insurance status. cited religious reasons (32, (36) (37) (38) . Although many Islamic scholars in the Arab world have sanctioned organ donation, residual ambiguity remains making decisions to donate complicated within our group and abroad (41, 43) . Several experts have engaged local religious leaders in Middle Eastern communities to increase the awareness of organ donation and transplantation. Similar campaigns to educate and then elicit support from religious leaders within the Arab American Muslim community in the United States may aid in increasing organ donation rates (30, (61) (62) (63) (64) . Indeed, a recent focus group study of health care attitudes among Arab Americans noted the need for culturally, linguistically, and religiously sensitive health care partnerships involving community leaders to overcome barriers and mistrust within this community (65) . Our data demonstrate that higher income and greater educational attainment are associated with more positive attitudes toward organ donation. This correlation has been noted by other investigators and is believed to be attributable to increased access to organ donation materials and messaging by individuals within higher economic strata (1, 13, 17, 44, 58) . Evidence for this assertion is further strengthened by our finding that higher acculturation correlated with more positive attitudes toward organ donation. Hence, those with limited English language proficiency may not be effectively targeted by current organ procurement campaigns or possess decreased trust of the health care system. OPOs and advocates of organ transplantation may benefit from partnering with Arab community organizations to provide culturally competent and religiously sensitive materials in Arabic media to increase awareness and allay fears around organ donation. These types of interventions have been employed successfully in the National Minority Organ and Tissue Transplant Education Program (64, 66) .
Our analysis of the Arab American community inherently begs comparison to findings in other ethnic groups. The sociodemographic predictors we have identified are also relevant in a broader population context. Boulware and colleagues surveyed a multiethnic population in Maryland and identified socioeconomic status, health status, and religious beliefs to affect willingness toward cadaveric organ donation (67) . Significant effort has been dedicated to determining how spiritual and religious beliefs influence attitudes toward organ donation, as these beliefs play a role in several minority groups, including African Americans, Hispanics, and Asian Americans, underscoring the importance of being sensitive to these beliefs in organ donation and transplant advocacy (5, 57, 59) . Studies comparing differential effects of these predictors on the willingness to donate across different racial/ethnic groups are limited and do not include Arab Americans. However, this work does demonstrate the importance of educating patients and families about end-of-life care and enhancing trust in health care providers as means to allay fears about organ donation (4). Our study is unique in the organ donation literature because it demonstrates how acculturation may influence this decision, particularly as it relates to immigrant communities.
While utilizing the 2003 DAAS survey lends strength to our findings through representative sampling, the use of a publicly available deidentified dataset also introduces limitations. Most obviously, we are limited to the measures included within this survey that did not comprehensively assess health measures or attitudes toward organ donation. Personal perceptions of health status, as recorded using the K10 and SF-1 survey tools, did not have an appreciable effect on attitudes toward organ donation in our study. While both measures are validated, it is possible that more specific measures related to end-organ failure might have yielded a different association between health status and attitude toward organ donation.
Within the study construct, our outcome measure assesses attitudes toward organ donation after death as ''justifiable.'' This connotes an ethical judgment regarding organ donation in general and may not necessarily measure oneÕs willingness to donate their own or a relativeÕs organs. Hence, one must be careful not to overgeneralize our findings. Additional investigations are necessary to fully understand the implications of our work; however, our findings lay a strong foundation for future surveys within the Arab American community. Lastly, our study was conducted within the Greater Detroit Arab American population, a community that has significant civic engagement and a long history dating back multiple generations. As our community may have more social capital and a higher socioeconomic status when compared with other Arab American communities, generalizing our findings to such smaller communities may not be possible (68, 69). However, precisely because of its long history and large numbers, our sample is arguably one of the most important Arab American communities, and one would expect that this established community would have a greater affinity toward organ donation than smaller communities where there are a greater number of immigrants and less ethnic density. Hence, the implications of our findings, e.g., acculturation influencing the Attitudes about organ donation in US Arabs attitudes toward organ donation, may be more significant in these smaller communities.
Our study has clear policy implications for the organ procurement and transplant community. The factors identified, and hypotheses proposed in this study, may be further developed using qualitative methods to understand how personal nuance, and family influence affect the processes of registering as a potential donor, or consenting to be an organ donor. Educational attainment and acculturation were strong predictors of positive attitudes toward organ donation, suggesting that promotion of organ donation should be initiated using culturally competent methods including the use of Arabic language, Arabic media, social networking, and partnering with Arab American community leaders. Targeted educational efforts aimed at health care providers serving the Arab American community may increase donor registration by improving awareness of transplantation and allaying fears regarding the process (28, 40, (70) (71) (72) (73) (74) (75) (76) (77) . A multifaceted approach toward increasing awareness in this growing population using targeted culturally competent interventions has the potential to increase the willingness of Arab Americans to become organ donors.
